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Details 



1. Title of Invention 

Thin Film Electro-Luminescence Device 



2. Area of Claims 

With thin film electro-luminescence device which is equipped with: 

- ceramic substrate, 

- bottom electrode, for lead, printed on ceramic substrate, 

- high dielectric ceramic layer formed on ceramic substrate covering bottom 
electrode, 

- electro-luminescence layer formed on high dielectric ceramic layer, 

- transparent electrode formed on luminescence layer, 

device is characterized by the fact that it is additionally equipped with: 

- insulator layer, which is made by printing with insulator paste, and is placed 
between ceramic substrate and high dielectric ceramic layer, with small hole to 
connect bottom electrode, and 

- segment electrode, which is formed by printing on insulator layer to connect with 
bottom electrode through small hole of insulator layer described above. 

3. Detail Explanation of Invention 
(Application Areas of Invention) 

This invention relates to improvement of thin film electro-luminescence device which is 
suitable to be used for flat display equipment driven by alternate current. 

(Prior Art) 

Triple layer electro-luminescence thin film device of this type is being used recently. 
Luminescence device of this structure is used because of high brightness and reliability. 
But it has problem of high price because it must be driven at such high voltage as 200V. 
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In order to lower driving voltage, it is necessary to increase dielectric constant and 
insulator voltage resistance of material formed on luminescence layer, and there was a 
limit in material and manufacturing method of prior art. Therefore, thin film 
luminescence device, which is equipped with ceramic substrate, bottom electrode 
printed on ceramic substrate for lead use, high dielectric ceramic layer placed on 
ceramic substrate covering bottom electrode, elecro-luminescence layer formed on high 
dielectric ceramic layer and transparent electrode formed on electroOluminescence 
layer, has been suggested recently. 

Usually, ceramic substrate is made from ceramic green sheet of Al 2 0 3 , bottom electrode 
is formed by printing with such conductive paste as Ag-Pd or Au-Pd, and high 
dielectric ceramic layer is made by laying such material as BaTi0 3 or SrTi0 3 with 
dielectric constant higher than 10,000. Electro-luminescence layer is made of group II 

- VI material, such as ZnS, ZnSe, CaS containing 0.2 to 2.0 wt% luminescence center 
of rare earth or transition metal, formed as film by EB vapour deposition, sputtering or 
MO-CVD method. Transparent electrode is made of such material as ITO or ZnO. 

Although this type of structure is suitable for dot matrix type luminescence device, it is 
expensive to use ITO etching process to make 7-segment display or symbol display. 

(Objective of Invention) 

Objective of this invention is to offer thin film electro-luminescence device which can 
be made inexpensively, without using ITO etching process for making transparent 
electrode needed for 7-segment display or symbol display. 

(Detail Explanation of Structure of Invention) 

Thin film electro-luminescence device of this invention is equipped with: 

- ceramic substrate, 

- bottom electrode, for lead, printed on ceramic substrate, 

- high dielectric ceramic layer formed on ceramic substrate covering bottom 
electrode, 

- electro-luminescence layer formed on high dielectric ceramic layer, 

- transparent electrode formed on luminescence layer, and 

device is characterized by the fact that it is additionally equipped with: 

- insulator layer, which is made by printing with insulator paste, and is placed 
between ceramic substrate and high dielectric ceramic layer, with small hole to 
connect bottom electrode, and 

- segment electrode, which is formed by printing on insulator layer to connect with 
bottom electrode through small hole of insulator layer described above. 

Transparent electrode can be made by printing, without using etching process, because 
device has segment electrode formed by printing on insulator layer, which is placed 
between ceramic substrate and high dielectric ceramic layer. Device can be 
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manufactured inexpensively using simple process. 
(Embodiment) 

Embodiment of this invention will be explained in detail using figures. Figure 1 show 
thin film electro-luminescence device 10. Thin film electro-luminescence device 10 
was equipped with ceramic substrate 12, bottom electrode 14, for lead, printed on 
ceramic substrate 12, high dielectric ceramic layer 16 formed on ceramic substrate 12 
covering bottom electrode 14, electro-luminescence layer 18 formed on high dielectric 
ceramic layer 16, and transparent electrode 20 formed on electro-luminescence layer 18. 
In addition, thin film electro-luminescence device 10 of this invention had insulator 
layer 22, which had small hole between ceramic substrate 12 and high dielectric 
ceramic layer 16 so that it could be connected electrically with bottom electrode 14, and 
segment electrode 24 which was printed on insulator layer 22 to come in contact with 
bottom electrode though small hole 22a of insulator layer 22. 

Next, manufacturing method of thin film electro-luminescence device of this invention 
will be described using Fig. 2. As shown in Fig. 2 (A), ceramic green sheet of about 1 
mm thick is prepared usually from A1 2 0 3 as major component. Bottom electrode 14 
was formed by printing such conductive paste as Ag-Pd or Su-Pd on ceramic substrate 
12. Then, insulator layer 22 of 25 \i thick was made by screen printing with insulating 
paste of glass frit as major component, in pattern which could have via hole (small hole 
22a) at location connectable to bottom electrode 14. As shown in Fig. 2 (C), segment 
electrode 24 was made by printing with Ag-Pd conductive paste at corresponding 
location to via hole of insulator layer 22. As shown in Fig. 2 (D), high dielectric 
ceramic layer 16 was made by laying green sheet of such material with dielectric 
constant more than 10,000 as BaTi0 3 or SrTi0 3 on segment electrode 24 and it was 
sintered at 800 °C. Electro-luminescence layer 18 was made, as shown in Fig. 2 (E), 
by forming 11,000A to 15,000A thick film of such group II - VI material as ZnS:Mn, 
ZnS:Td, F containing 0.2 to 2.0 wt % rare earth or transition metal as luminescence 
center. Thick film was made using EB vapour deposition method, sputtering method 
or MO-CVD method. Finally, as shown in Fig. 2 (F), transparent electrode was 
formed by printing with such material as ITO, Sn0 2 , ZnO (Al). 

(Merit of Invention) 

According to this invention, transparent electrode can be manufactured by printing 
process, without need of etching process, because segment electrode is formed between 
ceramic substrate and high dielectric ceramic layer by printing on insulator layer. 
Therefore, there is merit that electro-luminescence device for segment display can be 
manufactured inexpensively using simple process. 

4. Brief Explanation of Figures 

Figure 1 shows cross section view of thin film electro-luminescence device of this 
invention. 

Figures 2 (A) to (F) show manufacturing process, in order, by simplified perspective 
drawings. 



1 fk 

1U ... 


thin film electro-luminescence device 


1 1 

1 z ... 


CCralTllL bUUbllalC, 


14 ... 


bottom electrode, 


18 ... 


transparent electrode, 


22 ... 


insulator layer, 


22 a.. 


. small hole, 


24 ... 


segment electrode 



it&£5&' < f->~Crf7X7 t >v h * IE fife # 

2 & CC) c?xtni:.:oft»JSZ2»)^ 

7*-H/C*tCLTA - P dtOSIStt^-* 

*<o# . 3 2EI (D) t:^t i . <tco_L^ 
BaTi0 3 . S rTiO 3 C?(O^ta^^M0 
0 0 0 «hfl^J ^>-btfilSLt 8 0 0 t 

4. X U <7 h D Ay I * < I 8 ti S* 2 

W ( E ) KTHt J: ^C(73^^Ht*-C 7 ; 7 ^ 

0 . 2^52 . Ojfift&£</ZnS :Mn . 2 
nS : Td . F $ <n I I - V I Jfctf # * E B j». 
^ # , 7\ *t y $ U . MO-CVD'tt?K 

1 IOOOA7VS150OOA KtfcjWJ t 

t;?ClTO , Sn0 2 .ZnO(Al)^ 

. 24 -t v h 

ft 2* A xn.± SSteSi- 




^fBIBg 62-268092 (3} 
ft E k j: mi . ± ai <0 X ? , -C7 • v 7 

n v -c & Wi&&.i± * * f- * * * ° * * & * 

aj$K##;i* : ? : <75JtfrS0,3B2(a CA) 7^.^ ( 
F ) li^^^^^^^^^*^^ 

! o xuM °^ i *t ^^I'iWiS 

x £ ^ . 12 * 7 * v . 

T5Xft« . 18 xu^h 

d A, i * -fe V . 20 if 3tt 

J£ . 2 2 fc*J3 • 2 2a 




453- 



